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(54)Title: METHOD FOR PRODUCING MASK 



(57) Abstract 

A method for producing a mask having patterns formed by connecting 
various circuit units arranged in a positional relationship through interconnection 
patterns. A pattern area (47) of a working reticle (43) is divided into already- 
existing patterns (SI to S24) and newly-provided patterns (Nl to N8, PI to P8). For 
the already-existing area (SI to S24), reduced patterns of an already-produced 
master reticle are projected by image stitching by means of an optical projection 
aligner. For the newly-provided patterns (Nl to N8, PI to P8), magnified patterns 
are drawn by means of an electron beam lithography apparatus to produce a new 
master reticle. The reduced image of the master reticle is transferred by image 
stitching by exposure by using an optical projection aligner. 
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2)V43) (Dx^m, Y^faotirMtfismo. o o i umm&oftmm 
(Dmrnimzm^^r^-^mmmmi 3«> s«xx-^2 201^ 

^2 0^*#!>ia (wafer)ffl0*;i^fc£irf 5C£fc<k?T* ¥ 
j£3£c«ttl$k:«, iWHil7^e»Xr-^$!liiil 3l3»3tiil(& 
25 Xx-v 5 1 7 Sr^LTVX^-l/^^;i/4 6 A £ Y^ftKljf ^ V R Tit 
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h7t-*7t>1t (J2TF, TAF-fe>1tJ 2 6^12g$nT 

5 t^3„ #*CDAF-fe>1^2 6©it$Hifcg^T> 7 :* 7, • ^;H- 

10 #<2Z7^-vM^£fj!iJfPLT, 7-+>^l/5 : ^JV4 3 0i®^ 
P L (D0ffi{C^t)itjAtfo 
Mtc, 8#7fc¥^PL<0fl!lBgK::*7 • 7^'>7^077<^>ht 

15 -*>7>^7;V4 3 <DWZ-\*rt9->M&®t\>M\ZBf£2tlT^Z'? 

i!SI2 9 tctil/— if^F^ffi- 2 4 0it$Jffi<k#y&£n> m-i?© 
U—1f^St2 4fc<fcoTfHII$n5gm#2 lOXj&giiRtf 
YJggSfcStJViT^ftSn-SXx-^ffiSM (X, Y) ±T©$$IT& 

^^;l/4 6 ACD±#Kl«£ ©U5 t ^;KZ)2 ^©77-f/> h7-^©^ 

a^^tBT^ i^(Di/^^;i/7 7-r^>h^ii[M ei 

1 6 <M<D 1/^7 ^7 7^ * y 3 2 A, 2 3 2 Bfc^t5) 
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VX^-l/f^iM 6 A077-f^> hBf Kite, ^(D 1 tt<DU?2)l 

(OmW?-9 t<D&Wirtim*$iltiLT s 7 7^( h-t>Dr 2 8 

>«*«3frs^i:^T#*. ft*, #0iJT«:7-*>^l/^^4 3 
>tf"2 8 Sffifflf t?i<> U-lf^H- 2 4<BiHIHii0*£JflV>T 

&j»it5i/>xiii^3 o^e^n, ±mwmm7 t>mmiEmw3 

1 $^bTl^>X«»^3 0£MT&;i<i:T> *&JBE3?0£I&K:*rf 

ViTmS(D 1 7-^>^l/^^;V^i{jiT^^O»J^©--^J^O^> 13 8 
I^T, SI 39a-39d£0 @J2§18:f( SSB 3 8 tfijg 



WO 99/66370 PCT/JP99/03218 

24 

? terns Ltz i~D<DV?-t;)vn$-y<Dm\ : T-$> , JkTfz.tuznfo't 

^»J1t#€rl/^^;P®[3tvX7 1 A4 1 ©lHWJigtt4 0 fcfciTr*. 

Mtfcoffi#^^->^tNtt (n, uui^k±.(Dmm <bm&n*-> 
corns, m i <&3fc*ftSB3 2©jsj^B^e (/3KU/4, 1/5$) 

3 5 fcJRiHlSnTH*. utll:^lT> $T$A° fntT 

15 S3 (a) t±, PJt^#(7>7~*>^l/^^;i/4 3 <7)A°^ — vo^fij 
#£tf)-#iJ£^U (a) fc:&V>T, 7-+>^l/^^^4 3 

±0#t^CDii^m4 4^HSn^A°^->^^4 K#A^->gB 
S1-S24, ^#ViffiSfCDjgfaA^->g|5N Rtf/hS^Bn 
3S©$T;flA 0 *->g&P l-P 8£D&S4 0®©^^A°^->fC^fiJ$ 

20 nT^S. 0 3fc:fettSX2r|SK Y^fflfci-en^ngl 2 <DX#|6j, Y# 

->$£$&^£:bitT^f&$n3C pu, x&^u^T&So 

»r«/^->»p i-p sovm* mm^r&Zo 
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fSESF^^->SBS 1-S24 *&*Vtz/V?->t)WJ&'ZtlT^Z>Mtill 

-u^£;i/4 6a~4 6 mzu^n^en^n^^-yn>s 1 7~s 2 4 

£ 1 //MglCt£*bfclEJt£/\ 0 ^->S 1 7 B~S 2 4Bd«MSnT^ 
So Zine»0®Ji£/t^— >S 1 7 B~S 2 4 Bii, Mx.tf^PA (Cr) 

!7)V4 6 A, 4 6BOE)}SA o ^->«^n^n^DAmj;0^Sji^ 
5 6 A, 5 6 B£«k^TH3;n, I^f 5 6A, 5 6B©^IlC7 7'f 
/>hY-^7 6 4A, 6 4B«fi£$tlTV>3 0 |WJ$l£te©TX^- 1/ 

15 nrvi§ 0 

7^^-t/f^JH6A, 4 6B, -<Z)SitLT}l IS] 1 
SB 3 2 0M^tWK r F, XteA r F (Ol^r U~tf ft$?T&n«5 

20 3, Mfc* ^JM 6 A, 46B, -ttUfcOigUteffl 

0 6lt T**-l^#;i/4 6 A&^-r#JffiElT^O, Z<Dm6\Z& 
^T, T7>^-l/^^;i/4 6 A'CD/^->i«4 8 OUW^- > S 1 
25 7 B$I5j:5i:, 0r^OJf ST^fgoJBff*©^'; 5 0 
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&\Z, Igflgi4 0^, IH 3 (a) <£>ir$A^->g&N 1~N8, 
Pl~P8£&J£fg^|3GDi» (1/0) ft (03;Uf4f&, X«5ffitf?) 

o3~iio k&^t, ^ftZ0®&<Dm¥&rt$-->-t)mf&2ntz~?x 
?-u^?7)vzmmT%. m*>* iitist4oit ma^->sg 

A'^^-^n^N^Bbfe^cif^^^PI^ (777^10 4) , n#N 
10 tClbTt^j:^i:ti:ttXf>^ 1 0 5 tC^ff IT, A7^-^nOl 

\z i sana^r*. 

f f ©nf • f^D^/^ (C/DgB) 3 7fc£HT 

10 6) . ^0S«C«0T^O7^-r^>h-7-^W^$nTV^ o 

8*3 3 W\ ^(Z>S4&<D7^ ^hV-^ffi^T. ^(DSMOffiiife 
R£A°^->£jSjg|®®1-5 Ufy^l0 8) c ^CD^, «Ti££Tjgii 
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IsmjVy^yyVlzmmStiZ Ury^l 1 0) o 
5 b 5 27^Mi$fU EB85H8B3 3fc:feV>T, «^©#i^TTf(Di 

tr, j t<Dn?mu¥7>hifiT$*JM'v%>zm$\z\z> m7 (to t^-r 

15 

ftj&*&5. VX^-l/3^;i/5 5 A£g|2 GDI/ 

^Kf-ynioKt:, 07 (c) 0 

Sl-S-kat, l/f^Hf-yl7, X\tUmt!2 1 OZ7j[Rl(Z){ifi 
25 &*|IE ,, rntf«kV>. 

i8O7D-?t-M:l0, 77^7*1 0 5-1 1 0£NH!iiiDM 
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-TZtH, 03 (a) <D£«G0»&/^->&K:#&1"£N#0>TX* 

5 K»^<&/h$u#r&/^->SBP l~P 8 l:o^TH 051: 

0 5tC^Tck^^> Hr&/1*->gPP 1 , P2, P7, P8^b 
fc)ElA^->PlN ) P 2 N , P 7 N, PSNttlfCTX^-l/f 
10 ^;i/5 5 A©/^->««5 3 AI*3£J&j££tt, 891/1 *-->8&P 3 ~ 
P 6 £&*l,fcf(J&/^->P 3N~P 6Nfe ltSC0T**-l^#;V 
5 5 B<&/1*->flg«5 3 BrtfcJB/dcSttTV**. £ Oct r> \Z 1 &<Z) V 

15 fiiJ^JlilA'^->P 1 NOi^SfT^^i:^, ^M%%M\Z 

02OflgWS»iRD*l 10BT»^7-f >HSfflViT> 0fiSA°^->P 

3^4 8J^<D/\°^->^ft£n&V>=l;? £-fftk££^ 0 ~?7,9 
-ly^^7)V5 5 A, 5 5 B<&/t*->®«©MB3fcfc7 7'f * > h^- 

20 # (*03*) «$nti^. 

08©^T7^1 Hl:*^TIIfl*I4 0H, 010* 
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^ 3 2 *©St&#2 1 ±Jcn- KTS. Z\(D'&, jftiH^DT, JEfcW 

Srfflnrxx-v'jffiatfc (x, y) tc^-r %im&-h-&tfftt>nz>, 

it/^^-^nSOC'Jty hbfc^ 1 2) , 7 

ntfN\zMLfcfra-ofr%m'< Ur^l 1 3) , n?*-# 
15 n^'Ni D/h$^^#fC«A s 7^-^ n \z 1 £lfllJfbfc& Uff^l 
14), TsTVfl 1 5»C^ff*r«>. ■tlT, l^5F^;p7<^7U«k0 

20 JfrR$ (X, Y) , t>vm;*7-*>^l^*;M 3©£«fc*H-£ft 
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30 

a, 5 5Bnnn &^~?%rt$->\zB£Tnmtf®r)m%.t>nz 

tmz, lftOV7^-Vf^JV5 5A, 5 5 B ^XU 0 M UTi 

jfc&W'* Ufy^i 18) , /^*-*ma*M± 0/hSVittk:ttA 
1 ^rfiP^bfe^ Ufy^l 19), *x«/7l 2 0 fc£ 

actons, ^©t, -eos^^Sfitt^B^toxy^v^fcjRsi 

Ut7^123) . SIC, ^hjll, &tf&£fcJ&UTI»«fflCD 

^©HS^MS^fr? £ £T\ 03 (a) ®7-^>^W 
iM3^f^ 0 JEK, Xt-^1 1 1-1 2 SZMVmttzrtr, 

7-^>^l/x^;V4 3CQA^->0 l/2gMTTS5. 
$oT, EBftil&3 3®ftiil$Mtt, 7-*>^l^£JU4 3 ©A* 
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*f^as*ffi^T 150-180 nmnmnm^mmizttfovrcz 

fro, ^0A^->te, BiJ<&«#*tt&1tfc: < koT 1/4, 1/5*0 
Jg/h^TMAJi^xA (wafer) ±(c&i£$ns*>0£T3. t<DVx 
/\\zm3U*¥mft (^U3>f) XttSOI (silicon on insulator) % 

io cDrcra<z>*&-c&£o i/4tu, ^ia 

±tcSi|IWtg^$n^A 6 ^->^0«/hM>£ 18 0-100 nrru 
$pg0&gfifS£ 5 % tt« 7-^r>^>^^;l/4 3C/^->© 
&'MMItt7 2 0-4 0 0 nmT, ^0jjni*Ftgte:£M 2 3 Ommfcjlt 
bT3 6-2 0 nm(l. 6X10 _7 -0. 8 X 1 0 ~ 7 ) 
15 Z(D%&M\±, V — *>tfl' ; 3 L 2 )14 3 0A* — >g#:£©.^glJ&ji;i&fi: 

stprr£jsu&/^->«* S3 (a) ^^i-y-+>^i/^^;u4 30 

0 i/4£JiTi«fiSO^->T»5fcft, 2SKWfcffiiB»««HK: 
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^tilT^fc^ yij3>^lA|©^lA (wafer) 

ra\ mz.\mm%Mft (euv^> zmytv-Attzmytrnwrm® 

S3 (b) 03 (a) t^CA^-^^TSKM©^^;!/ 
45^1, I©@3 (b) kl&^T, 5/'j3>>)XA$Sitt§k 
10 3^;i/4 5CDit^4 4W (E U Vft£ 3JgU DMc$nT^3) 

i~N8, &D?ir^A o ^->gE;p i -p 8 t^-iij^nxv^o 

± ? b (D m m o m m t mm <d •? x # - v j- v ; v<o m & m m m g * n v > 
15 ^*^i^lt. mmRW^#~>temmm&mntz>z.tT, 

\Z, ^U^cD&SrtU 3. 4nmTifc§ttl:}J : E 1 jyT> (Mo) 
ty'j3> (Si) <b£3£5£3*JiU/c^)lil, f©Wll. 5n 
mTSSt^CK'J^ (Mo) t^'JU^A (Be) £££££ 
20 liLfc^lWu^5, 

nm\*i 30-30 nmmmT*$>% £%%.t>nT&v . ^<Dmytmw% 

1 / 4g&©l6/M8!#T?&* £~?Z> t, KMM<DU9-^7)V4 5±T£>A 

(1. 2X10" 7 ~0. 2 X 1 0" 7 ) g&fcfc*. 

ttllt^l^, T7 > ?-U3 1 £JKDS$£|/^jl,4 5 tmVKt 
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WX^-W )V<D±% 9 )V4 5CDl/3SSl:t5 4 ffl 

*>U?>7)V4 5<Dn*->(Dftm&%*£<tZZ£\Z&vT. 0. 2 

x i o- 7 mm(Dffim%imm%t>ft%££\z-&z> 0 . 

09~H 1 3 %^mLTmn-?%o Z.Z.T?\%> 04£>2O£>V7^-1/ 
^2)14 6 A, 4 6 B(Dn?->om'bm*^>U€&t>^Tmytlstz.'&, 
SfciRtfXy^>^£fToT*ite«fcig 1 0 (c) fc^Ti 3 fc» ffi 
(L1+L2) O^Ifj;D^?.II[0»^->5 9 

t*$>s^\ ^TT«M¥©feJ6tci?g/jNfiS^$if& (mm tit, ^ 
m ##8* s n a *> o £ r z . 

6 A, 4 6 B(;M$n^I)iS/^->S 1 7 B&tf S 1 8B$*l> 
£0)09 (a) fccfel^T, «/^->S 1 7 B©-HPibTm^ipg 
(«$M*/1*->5 9 ilfgCip!) (Ll+AL) ©jftftHgJ;Dfc 

5ilA3'->5 7?«j$$n, f§l/\°*->5 7tt3l3tffir5 6 Afcft 
«SntH5. 511, mi A°?->5 7(Dit7 l 6^5 6AI!©fiS 2 • A 

3 0° - 6 0° @ftrt-Cfiig{bSn*^ *^JT«-^I^LT4 5° U 

\zfatfT*&mzfctf%mKT$>r>Th&^ a 



WO 99/66370 



PCT/JP99/03218 



>si8B©-asi:ft m%ms 6 B\zmm^nrz^m<Dm^mrm^ 

(L2 + AL) <2jt^JgUD&3fg2A^->5 8 7«/&3n> 2 A 
^->5 8 0*ft#5 6 BflJ£fcfc&<J>Tl2;7&*£gS 2 • ALCDfi&D 
5 8B5 8 a#$J&£nTl/>£. HPS, A"*->5 7, 5 8<^*$O^St 
(L1+L2 + 2 • A L) «, ^^A°^->5 9©g$ (L 1 + L 2) 

#fC, HdKA"*->S 1 7 B&tfS 1 8 B©*g/jN«*|g^^)fefffll3t 
-f3<h> 09 (b) ^-r«k'5fc, S"f3i3t^5 6 AO«5 6 AP38l^ 
10 |gl A^->5 7©|57 P#*3fc3ttfc±K:* 3l3fc#5 6 B0^5 6 
BPM2A^->5 8©t5 8P«$n§. £0$^ &gT 
nW^CttSt, 111 A^-><Z>#5 7 Pt»2/^->0«5 
8Ptlt 4i2 • AL0E&DBB©fc5 7 a P, 5 8a P©8&#j&*S& 

<£:> 0 9 (c) fc^-r«k"5fc, (L 1 + L 2) T<B 2 • AL0| 

^B&5 9 a£8o|fU*A-*->5 9^i/^x h/^->tlTi$n^, 

20 >s 9\tmvmtit®&mm(DA?->bt£?>o zo&stzmno&ytm 

5 9 a«iSff±Tfe#S^/jN$ W$#t*&D, ^IBfcttOfc^fjiftCDIR 
©®9fc*©*tt^£«koTS[K:i8#a&5 9 att/h£<fcoTl>5. JE 
25 IC, MW5 7a, 5 8 a ©££<fr ©*Sfc£«koT'b«#ffi 5 9 a 
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Bioia, ^<D£o\zm9 (b) <D-Dt£€m%$:*-nmytr'n-Drz 

010 (a) fc^f J:5£&JM»5 9 b'HH 
5 *MC/h$<&D> »ftS£Ht;:£<*f 010 (b) (C^-Tcfc^tc:, 

io (c) \z7fi?&5\zUft<D%fc\siz&ftmzim\sU<izz* *c 

i£jR»T^lttf«fcK £tl(-=fcoT, ^fc^jfftf 5#£Tt>, M 
7^*3. #-A-*ftTttift#»5 9 c7tntT^<H^A°^->5 9© 

t5. Hill (a) tt, 0 9 (a) tm DHMA°^-> S 1 7 B, 11 
8B^ilT*D, Hill (b) IS, 09 (b) ©S&tttBfcftbT, 
i2/^->Ot5 8 P^i|iI^fpJlC2 • AL£tt$t-fnt£$l£^b 

20 5 9 (1 111 (c) \Z7jk?£?\Z, g£2 • AL<0##8B5 9 d T#t 

7,<D^m\mEmtvt^o a^t, &i/^->oft5 7 pws 

l2/^->C«5 8POifnihH ±2 • ALggSTff^n 
-5> d <h iC <5 0 

25 09 (b) fcfcV>T, ^i;^->©t57Ptf 2A^-> 
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4§e>n*i»2K/^-> 5 9 (DMRffi 5 9 aO^JKttJj&^ft-rSdi:** 
fcV>fc«>, ft¥#imc#T*M?^«<0W^ttffl«±2 ♦ ALggt 

±f3©^JfiCD^ffitlt«'rSfc«>{C, Hi 2&M1 3£T> fi&D 

1". BPS, El 1 2 (a) K.7fit£5\Z* HiS£fttf>A 0 *->6 0, 6 1* 
iffiftffif5 6 A, 5 6 Bt^ctcSSAL^Jtata^fe-frTJK^^-r^t, 
EI 1 2 (b) tC^t"J;^^A 0 ^->(7)^6 0 P, 6 1 PT&tflgftSft*. 

10 #©&K&$n*>ilfM£A*-->6 2tt, mi 2 (c) \Z*?£?\Z, S 

Sfc, 013 (b) Ell 3 (a) ©it^^WA^-> 

6 0, 6 1£jtMt-5 6A, 5 6B#£3AL£ttfifc5«fc'5fc:Je&R 

1 5 l , mmmpm lt# £ ti £ H$ a° # - > 6 2 w , 113 ( c ) 
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10 xv^^\ tn^nmnxm^-r^EBrnm^s M)tai3 2, & 

15 (MXtfCPU, DRAM, SRAM, D/A3>A*-^ A/D3> 

*l^Ol2 0HI©fll:oti 1 4~m 1 8 ^pmLxm 
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U%%U2 0 1 ^UTttBS*^ h;i/©^fiiB^l praTO^t^ 
ftfcAr FX*->TW-tf (fgjgjfcfil 9 3nm) MLT^S. 

5 fcl, Iffl2 0 1 tltd K r FX**>TU— if (&ft2 4 8 n 
m) , X«F 2 k-if (»fil5 7nm) %©tt<DW— tf3fc«*ffiffl t 

10 #^ 2 0 2&^X^y^;H»ihffl©filll5 7-2 0 3 $^T, 

TJ^ >T^7>-* (^^-f If-) tlT077^7-fV>X2 
0 4CA#t5. 1/>X2 0 4 ©ttttiffifctt. W^?R©S0 

njg«2 0 5 (0 1 O^j0^l9^X.k#;i/A 4 5 t^t5) ^M^E- 
^205 afcckoTOeBftCffiBSn, Rl^ffi2 0 5 ®IhHE«|<Z) 

15 il#S8^ffi<Z)R?g©WP«!D 2 0 5 b, IfrffifjlBKJlOlftflMfc 

OIPS0 2 0 5 C, /jN$Vi3b-P>X77^^ (ait) E<0/Jn$V> 
Rf©lPtD 2 0 5 d, &rX«»©«^bfc/hHP«fc0^*^l!8W 

mamam?) 205 eAJiisnws. ^sjc«i;thk:^< 

20 ffl1-S^fNI?5S2 1 2^\ Ktt^E-^2 0'5 a*^UTiRDRl«fi2 0 
5 £ HUBS -ST* U>X2 0 4 <Dl*tbffiK:i?rS©JIR9§&WP 

77-f7<i/>X2 o 4<DMmmoMw%mnmvzW}&Ltzmwyt 

25 ILH U U-^>X2 0 6^mxU^^)lzTy-( >F (*J££»»D) 
2 0 7 SB8WT5. U^^)Vfy^>\^ 2 0 7 tt, — <h IT 4fttf) pJ 
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5 BJftlLte, U U-U>X2 0 8S^3>f>tU>X2 0 9 £i&T, 

(Tffi) (D&mt vrvmrn (*m°v\tiEi5M) <Dmwm®2 1 oshb 

TM, VT9)Wy^ > H 2 0 7 ©KPC«koT-?-OfigWfS«2 1 0 

*?7>?-U^?7)VRA<Dmtymi$,2 1 o toon*- >\t. 
PL2£#LTi3?5£a>S#fl&#0 (j3ttl/4, 1/5*) T^^^t^ 

©7* M/yxb»$nfc*'7xsi2 1 8±(Dmytmm2 3 ot 

15 *y7l/--Hf^0 < J:ol:SM2OOnmmT©XSMi (VU 

M#£/J>$ < ?Z1ttb\Z&&yt¥% PL 2 &RW®0f t"T « £ 
£L-^ 0 ETF. S^)t#mPL 2 0^WAX{c¥fffCZW^®D, Zi 
fcffiitfc¥®l*3T?BI 1 4<DjWffifc¥fTK:Xtt£, HI 1 4 iSK: 
20 Yll&^SloT^BJ-r'So 

SI", VX^-^^MAtt, l/f^^r-^2 1 4±£#J$S 

T^S«fc-5lC«SSnTVi5. l/f^Hf-y2 1 4fc0£$*l£& 
25 ibffil 6m^^LTl/-1f J f^ft-2 1 6 J: $|i)£> h'-A 

*WSn, P-if^PPfi-2 1 6C«koTl/^;i/Xx-^2 1 4(DX 
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m~3^Tu??)V7,T~-z?2 1 4<D®mmm. Rmtm^umt^o 

©*«*;l^«tt##2 1 9±KIS£$n> ttft#2 1 9tt, «7XA* 
f-y2 2 0±l:@S$nTl^ 0 91/^7-^2 2 014, ^IA^ 
-X 2 2 l±T^r4^2 1 9£X#ft> RtfY#|RjfciI&#!(rT*£# 

10 S^gfi^, y'Jnv^iA^OiA (wafer) £&&LT, ;©»)x 
£*>pJjtg£:&oT:fct), 9xAfc#UT«3fc£fT5*£K:ttttft#2 1 

9XAXt"-v2 2 0 ft\Z\$. W$1$2 1 9 (DZ^lBjCDfeg C7tf- 

TI/^„ fit, tM^PL 2<DMffii::g2e$ftfc^*<M^5£ 
"C^AIt*^©^- h7*~*X-t>ir (02 tf) #J A F-fe> 1r 
2.6£#|&f£) K«fcoT, ^7XSt2 1 8 0^ffi0£l!c<OtHH£K: 

tt$H*2 1 9<BW®fc@j££ttfc#ii«2 2mfcftffi©l/-1f* 
#lt 2 2 2 l:j;otK^2 1 9 (^7XSt2 1 8) (DXMU, YM 
&tf±f&IWfc2 1 2(:«$nt^5. 9lA^f-5?I»«2 2 3te> 
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V— tf=f&Wr2 2 2<DmW\m. RX$±mW%2 1 2^6»©fWH1««^3S 

$i&2 1 2C8asnfc*3ieT-^7 7'fJi/2 1 3i:ii, ? 
- * > ^ u ^ * ;ke> is m r - * ^ibi* $ nx . 

T, >)I/Uf-^2 2 0 ^Xf7^itT^7XM2 1 8CD&S 

^xsis2 1 8±izmyt?z>t^-onft*x7 L yy • t> k • u t?- h 

ib\Z, #^^»lf^^^k7 c ^;i/Xx-v2 1 4^IAXf-y2 2 

ocD|wi^^»j^tft)n-5. 

2 1 9±©^7XSt2 1 8a)jfi«Sfctt**'7-^aJ#2 2 4 (HI 1 CO 

l?p?-/7OT2 2 4±l:S2^C!)1^7-^2 3 1A ) 2 

3 1 B^Snt^S. HI1 6t*5^T> VX^-1/^^J1/RA©± 

(EAT r R Allij tWX) 2 3 2A, 2 3 2 B j&tE«2*U 
RAfgffc«2 3 2 A, 2 3 2 B teTH^tf)^ bTBPJft I Lt 

^CftS©MW5tSfflViT, TX^-U^i7;i/RA±(D7 7-r ^> 
-^ 2 4 2A, 2 4 2 B©fc£SHfeU HPfK&t^^ P L 2 
25 T£*T-#SB#2 2 4±tf>£Jr?--* 2 3 1 A, 2 3 1BOt?j|# 
T3o RAIftI2 3 2 A, 2 3 2 B ftliflM&^ttBI 1 4 CD7 7< J* > 
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ne>©a#«^*«isuT»«pT-^ 2 3 1 a, 231 bowc^t* 

77^/>hT-^ 2 4 2A, 2 4 2 B 0&fi1*ttS£J£lil U cn€> 
©ftfiTn*£±M$P^2 1 2 
5 01 4fc*5V>T, &JB3fc¥*PL 2 0fflffiK:tt#7XS«2 1 8±© 

^0)7^ ;*> 2 3 4 A, 2 3 4 B (EU5#J$) (D\tW* 

77-f^>ht>i^2 2 5<7)i®0m^ ! fcT^-r^>hm^Mam2 2 6 
tMsnt^s. 7^<p<>hff^ma^2 2 ^©mm* 

tBU, 10&lfni^4$!i^2 l 2KMt5. Sfc, 

WW 2 2 4±tdte7 7'f ^> h-tl>1t2 2 5ffl0S2pT-i7 OFEI^) 

0;^->t0t^ (M^^'LO i7^-f^>h-fe>^2 2 5(D^tH* 
15 ^£<0WIB (^-X7'f>l) ^J6 5ftT, Bft7- $7^1)12 1 

BftSTfTS^Kltt, 77^f />h-fe>iJ"2 2 5«!^ftt)^lT^ 

20 nflj^sffv^^ss^-rsutT, i5v7,mm2 1 8±t:^tit 1 
jg-r*. wmt-v2 1 4(D#j®;cw5 l ^;v7-i'7 r 

7'J2 2 ll^TsV^ KSS2 2 9 ££o T#P$gft tffiSSn* l/? 1 ^ 
i^^y^'J 2 2 1 V>WkV>%2 2 8 tCN^fi: (Ntt2£Jl±©Sa) 07 
25 X^-l/^^Jl/R 1 , R2, RNj&**1I£ttT^*. £fc> 1/^2 
il/7-f^7'J 2 2 7 £1^2;1/Xt-^2 1 4 <t<7>fS1TU'^JK£>£m 
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*ftotzft<DV^Z )lU—?2 4 5 fcSEgStU 3iMffl%2 1 2\t, 7. 
v< Fg«2 2 $JkT$V3-9)Vu~-?2 4 5 ©ftfeSfHfflTS £ 
l/fi7H7-v2 1 4±<DVX^-l/^^;KD^mSrfT'5. 
Ell g^W^M3g$n^)7-^>^l/5 1 ^^WROA 0 ^->iB 
5 «£jj*U i©B15l:*^-C, 7-^>^l/^^JUWRC0^fpJ«HI 1 

;1/WRCD^^XS«2 1 8 ±\ZU&BOWW<DMytft 2 3 3fcffl£nfc 

10 »»^->MSl, S2, S3, SN^RSStl, 

^<D0S&A o ^->«j£$ftTV>3„ fl/T, j6ft#2 3 3£X#|*|fc: 
SEtf«k'5JCl*r©7 7<^>hV-i7 2 3 4 A, 2 3 4B«$nt 
15 ^5. *^TttC®77'f^>h , 7-i' 2 3 4A, 2 3 4BI1 

rt9->&mm'tzmz : ¥ib&W&l£tLT7 7'( *>h-?-9 2 3 4 
A, 2 3 4 B£^/&UT£l>T&£^ 0 

(att«IA«l/4, 1/5*) iT5i, Sf^ifrfA* 
^fXf©^0l/^t©/^->^l/fffl (0!I;U*4{&, 5**) t 
ft® 1 5 0j6ft#2 3 3F*gO®^A°^->^n>tfa-.^±Ti8:fi-§tl, 
^<D@i&A 0 *->^B&#A 0 ^->®if!iS 1 ~SN£+&<!:bTNfi<BU 
25 ^£;W^->fc4MH$n*. «*«#2 3 5rt©|H|g&A* 
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Z.<D±\Z7* hl/vX h.S^Ufc^ ^0^7X1^2 1 8 
ftg«G>tS##2 1 9 ±KfcBT<5o fit, 7X^-l/f^Jl/Rl~ 

RN<Drt?-><Di&frm%m$:m 1 5G>a&#/i*->s«s i~sn§ 

10 l:ioT> 0 1 5 ©7-+>^l/f^MR^II$tl§, 

\z 7 - * > 9 v?- % )i±. (D mm a° ^ - > £ m^&fli Hg®-eit ss&iB'r 

15 i«;!ian;:7-*>^U^;7\Jl/WR0!I^ 

^&<Dv-*>!fv?->?)v$:mM.-tz>n&\zh. tnt><D*?z?-u 

^ZlVR l~RN©/^->£<E^Tn««k^£ttT*Sfc«K ±wt 
^Tt5, TT^-l/^Jl/R 1 -RN^T[WI-©A'^->$^ 

25 (Ell) (DW5 1 ^;i/iiit->X5 i A4 1 fcffl^Tiliil-S^tCLTfcck 
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5 ±SBO«fc , 3K:BI 1 5<D#^xS«2 1 8 ±\z vx^-WJl'R 1 ~ 

10 Sfnfn^X^-l/f^Jl/RARtfRBttS. fit, 77^-1/ 
fi?^RAl:*^TIt *&SB0jE#JB<0¥--J*fta&2 3 
SafcSrtS.k'S tli©lta^fctg?2 3 7 A, 2 3 8 A, 2 3 9 A, 
2 4 0 A«$n, S^a-&t>ii-B15 2 3 7 A~2 4 0 A £HtT «k o \zM 
3fc#2 4 lfiWtfLZtl. :tie«M^2 3 6 AZ.&mto$t>#& 

15 2 3 7 A~2 4 0 A£^tt^frl7 — ^>^l^^;i'WR±CD|5||&/<^-- 

AfcttbTffij£0{fc«i8#Tiftftfl!f 2 4 1 ©*MWK: 1 M©75K ;* > h 
7-^2 4 2A, 2 4 2 B«$nt^-5. 

Kfilfc, ^T^-l/^^URB^^Tt), **SB©¥--*ft35 2 3 
20 6 B, RZfZ<D4-0<Dm\Z&t £S&&fc>ii:S&2 3 7 B-2 4 0 B{Cl-£ 

>«$ntt^. £fc> S&-&fc>ii-£R2 3 7 B~2 4 0 B£BfriI 
3^*4 1 (D^Il:^-i«2 3 6 B£#bTffi£0ftttli8ftT77-f 
^>h7-^ 2 4 2A, 2 4 2 B«$tlTl^, H£> -^(D77 
25 ^-lx^^;i/RACD£tICDa^^t>-fr^2 3 7 A(D/^->H -ffi^CD 
T**-p^#;PR B^fiSOttta&taiira^ 3 9 B<&/t*->£E- 
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T&So 12 1 5 W7.5>-V?>7)VR A, RBftiZMf&ZtlT^ 

*->COf>2 3 6 AP, Rtf 2 3 6 BO/^->«2 3 6 B 

|?.«8 3 5ABC(t m&&t)1£ffi2 3 7 A©t2 3 7 APtlfe^ 
10 tS!2 3 9 B©i2 3 9 BP tMM^^ni), fcfc, B14©g 

^/^->t«SAtCO + Y*l6lICD»^/^->«*SCtOW© 

2 3 5 A C fita^fr-frBK 2 3 8 A©t2 3 8APi, gi$ 

15 4 0 C P ttfiMtoT&&'£tl2>* ffi0#IMg#2 3 5 T*> 2 O 

20 ^2 3 5T©I316iA^^->««S 1 ~ S NT0i)ti© 2 ffiffc 

)VRh<Dn$-ym<Dm%*'t7Dm%\z-ozm i6-ai8 
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^T, ^7XSil 8±©»^->IitSA(Dfi0M/^-> 

^;i/ra^hi 4©i/5 i ^;uxx-^2 1 4±\znmvtzmmz, 

)t#lPL2 0i)t«2 3OO^ 2 2 4 

±<DS2pV-£ 2 3 1 A, 2 3 1 B O + 'C^etS^Sf £ £ 5 
219 (0 14©^XA^f-^2 2O) ©&«efei£>*frofc&» RA 
10 0tttt2 3 2 A&tf 2 3 2 Bfc<fcoT, Sap*?-* 2 3 1 A, 2 3 IB 
©«H^t57X^-WMA®75'f^>h7-^ 2 4 2 A, 2 

4 2B0ttifni*«ttttj$n, cin&©tt«rn«^fS5T, 

/jNfcfcS.fcSteH 1 4 01/f^JVXr-^2 1 4 <DfoM.fc*bifift t>tl2> 0 
:ni:«kot, 2 3 1 A, 2 3 1 B£>>f 'frK&LTTT.^- 

15 U^^Jl/R A(DA°^->{t©4 1 ^ (MM^'b) ^S*S6^n^o IP%. 

l)tf-^77'fiV2 1 3lCffitt$nT^Sfc«>, -Wtl/TBl 6© 

^7xss2 1 8±0i#@©^/^-«s 1 ^ai^-rsiK©, 

20 £2* 2 2 4©^«j*§rS^}C-r'5i:> £frJ1SP&2 12(1 

n^^<gR^A 0 ^~>m^S 2~SN©*&£*©«3fc*&fc£a$1*- 
%tz®(D. IJp7-^^2 2 4 (Bl4O9lA^f-^2 2 0) © 
&»S£JHIJTSJ:£j$*T?t5. fcfc, EI 1 6<Dfi?7,mU2 1 8±K 
^#>7^-f ^ > 2 3 4 A, 2 3 4 B^MlTfet, 014© 

25 M?>1t2 2 5 ^ffl^TT^-f 2 3 4A, 23 

4 B©{£S£&fcBT3C il:J;oT, f»a71*->««S 1~~SN©<£ 
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-y2 2 0<D^lb*K:3E"3^T£XAX5 i -v2 2 0 £8K»Tt £ £ £ 

5 fil, 1 4£Xttfc#LTI$f|-#ffilK:4 5° T£g"f 

TO$2 1 0 (D + XjjfilRTf- Y#fa<DS£*f IT, T**--^^ 
RA0¥-i«2 3 6 A^^$t§, Z<Dmz, RB9!££2 1O0> 
-X#|fn&l£+ Y^ft<Di2K:#LTS&£fc>i*3&2 3 7 A, 2 4 0 Art* 
10 fi^TSo ^cO&PiT&aPJ^I L©RBSmW&3nT^fc^. Mfc, 
^IAXf-y2 2 0 ^(Dl/^^;UX7 i -^2 1 4<D&WlM<D&fti 

(£83 2 4 3 RO^FIrJ) fc-gS* V R T © £ IT, 
^7^1S2 1 8 ££PP2 4 3 Rti8Si^|Rj©^EP2 4 3WT^t^^C, 

fc>itSB2 3 8 A, 2 3 9 A#J!89Hg8 2 1 0 ®-Y^rr&]> + X#|o]<Z)ja 

20 \zftmbrzm&r\ mmyti L<Dmmm±^nx, 

RARtf#5XS«2 1 8 <DmM&® i b®±Zn% 9 

0 1 7 (a 1) , (b 1) , (cl) ft, -tO^SKT^-U^ 
^RA^|Bfl||2 1 0 fc#LT£BJ2 4 3 R <Djjfa\Z&W)T £$Ji£ 
it, 017 (a2) , (b 2) , (c2)(i ^(D^mizMM bT# 
25 ?*g|£2 1 8*«»3te*itt2 3 0 fc*tLTfcB12 4 3 W(Z)#fr fc&ij-f 
§tl^*bTl^, fc*3, 017 (a2) , (b2) , (c2) <D;fc 
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mmz\mi 7 (a l) , (b 1) . (cl) tf)/3{gT&3o 

017 (al) J; 0 5 K> TX^-^i7Jl/RA©M)t 
BG2 3 6 A£>X#[R]<Z)i|l£L 5 > X#|r](DS ft 2 3 7 A, 2 3 
9 A©X*(Sl©ig^*3lfCL 4 ilT, MWM®2 1 0 OX^IfiJOfiS 

5 L3tt5t, flB9HK«2 1 O0«L3tt, &(0«k 5 2 3 

6 AO«L 5 £fl-fl«&fifc£;biHB2 3 7 A©«L 4 iOfrHC&So 
L3 = L 5+L4 (4) 

mmmmi o<DY^0m\t. ^-mytU2 3 6aoy^ 

(Dmt. Y^[R](7>-^r©Mfe^-fe^^2 4 0 A<Z>Y;£lnJ®*i£<Z>fqK:fc 
10 3„ fit, 01 7 (al) - (c 1) 

)\sRA\tmWmi&2 1 Ofc#bTX#fafc«X:£|R|(0ffifc£;h"&gB2 3 

7 AWtiL 4/£frgHfrU Y^lRjtfeY^lRjOSfe'&t) 13:9152 4 0 ACD 
SL6 (*^J1?ttL6=L4) fcttWrS. 017 (a 2) 

~ (c 2) c^^i:, ^7xst2 1 8±k«, mftn*->mm 

15 S A±CI-fM2 3 6 AO«2 3 6AP*J«3feSn, 236 

APlzm?Z>&D\zm&'&t) J &ffi2 3 7 A~2 4 0A©t2 3 7 AP- 
2 4 0 APj&tflfftSnS. Sfc, i2 3 6 AP«MI^ntt^^ 
^<Z)J5H<Dii2 3 7AP-2 4 0 A P ©i^rittrtlS < . fl-ffi 
fit'K^oTV^. ^(DtcSb, 017 (c2) lC^-r«k5C 
20 7^<Z)#5Xgj£2 1 8±T. #2 3 6 A P £ X#ft«3J£ A A§| \Z 

^1IIM^«0 18 (a) Oft ft 2 4 4 AfC^t* £ 9 

018 (a) £&1>T> iittif77SS2 18±<DX^[6]Ofi, 
25 ««lttttttXT©«J|L*3fe*E l**LTVi«). mUlZ, 017 (c2) 

©t2 3 6 AF^Yijm\zmm^BBm\zm^mm±'v<Dmw-m^tm<D 
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>m®s A&x^iRifctttrfli«tc'b j E-n^ : nx^(fii, Y^ftfc&^tf) 

ft!2 44B, 2 4 4DT/7t £5 0 , ^^X^ 

-l/^;i/R 1 ~RN0>ffe*fcftL&&©#7;*£«2 1 8±T<&ft# 

•3teSE 2<&x:#iR]<D$Nm, @i8 (b) tc^-r^^^^at^^o 
mm\z. m%n%m<DY^fa<D fifths tt£% a %tz, *m-e\z, e 

10 i 2 4 4 A^© #M©if imt ©1^1, BPS 01 8 (b) <D 
iiraE2 0i^ ^7XSi2 1 8±£^£nfc7* hl/vX 

ytmttm, mrm®2 3 srbmm&zmmfamfimznzo 

3E£* *WT?«0 1 6 £:fcV>T> RA8gfiMfc2 3 2A, 2 3 2 B, & 

fr^n**:*, fl»iA«iai 5©^/^-><a«s A\zm?z>mR&® 

20 2 3 5 ABTH m&&fc>-£gB2 3 7 A(Df2 3 7 A PRtffifc^fcii: 
0152 3 9 B(D^2 3 9 B P j&tffi*||«fcSfc£fri* 6tl§ B&#/^ 
^->IiSAl:it5iMt2 3 5ACTH fifc£fc-frW2 3 8 

A(0§2 3 8 AP tm<D ^XZ-UTZ )\s<Dmte£t>1* : $<Dm2 4 0 C 

p ttfmmmzmt2&t>-&ibnz>o tot, i#M2 3 5 0i#Ti 

25 
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5 fccfe, W*Wt- 3 0-180 nmffltg©^ > • 7 > K • 7^-7>/\° 
12 0- 8 0 0 nmC0*SCDL/SA o ^->^^$nfe7-^>^l/5 1 

^i^iStl/Tli, ®SC0¥^^xAWX^Bffl<?5 1 5 0-18 0 
nmCC>i|iscDL/S ->*M&t%tztb\z, K r FX+->Tk-if 
(15 2 4 8 nm) , X«A r Fl+->7l/- if 1 9 3 nm) # 

*^BJ0^3 ©^J6©^Jgfc"3#Bll 4, Jktfm 19-021 

20 ^LTlt$C07-^>^l/5 1 ^JV&i[^-r§^T^|Wji;T$)^^, »5t 
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izmfetstizMwmmt, M^mzm^-r^^m^^i (y#irj) \z 

ft) -vrtws. d©^i^<7)^^^, jkitmimz. 
^w^9~y&tf7xmu±.\z&^tiu^& c D\z, vj-zh-fy'i 

>F7\zfomLT2&mMT*7r,?&5\zvlW]-?7-1>\ i 2 1 l7^fi£ 

io n*. oT»»^7'r>H2 i ltt, i/f^jpxf-> 5 »2i7iao 

T^^H7-y2 1 4KHf|$bTlB»l$tl5, ^Of&<Z)#|/&tefg 2 
^©ck^^^^^fToTBffi^^^ff ?M£T"b, mi 507- 
15 t5 2O©W^-->iiCD|i0iIftT}l 2O0?X^-l/f 

ai9 (a)-(f)n ±®<D®mmftmmz%^T. m^o-^x 

20 ^-U5 1 ^;U2 5 1 A<Drt*->(Dm'bM*fi7ZmU2 5 9±fcj££ 
«3te^Tte^rs«^©KKBIT»0, 019 (a) \Z&^T, «3t 
B#lC&Y#ft (*^3S^[rI) (:ii«i^2ioscrawif 

$n§. Sfc, TX^-l/?^;^ 5 1 AO/^->i^2 5 tf> 
*©l|i-»3teg&2 5 2&X#fl£&fc«fc3teMfe£:blHB2 5 3, 2 5 
25 4 £SE*UTl8jG3tett, Sfc£fciHB2 5 3, 2 5 4 F*JCD/\°*-><7)& 
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«fc£fei*T»3fc;£ns. tot, MibT¥fi^fl7ti$#5 

iB9§-T*. £f\ 019 (a) , (b) Kfc^T\ ¥-S^2 5 2 © 
Y^ft (*jt3E^(Rl) ©*S£L1, fi*a^t)«IK2 5 3, 2 5 40Y^ 
fa©*S£L, flRW1S«2 1 0 S©Y^(RjfiDi|i&L 2, S8^<S«2 10S 
©X#ft OtefcHtT*^ 2 1 0 S O Y^FIrIO 

10 #©£"5 2 5 2 ©fflL 1 ^JtfflOSfc&fcttBB 

2 5 3 OIL fcOfDKlfc*. 
L 2 = L 1 +L (5) 

fit, 7X^-l/f ^iP2 5 1 A©/\°^->©{i£0 1 9 (f) © 
#e>XM2 5 91l;MiTOtg?t§t)Oi:lT, £?°fg2<D 

15 MM<DMBtmmz*?X*-U?->7 )12 5 1 At.^7.Xli.2 5 9 <h© 
7 7l';*>h£fTofc&> 8Bg&ffi#2 1 0 S£BPJft©M£li#lbT> 
019 (a) ~ (e) \Z^-?&? \z. mWfa*R2 1 0 SfcMUTTX^ 
~1/^;V2 5 1 A£-X#fr (Xtt + X^|Rl) fc-£ji£VRT#*r 
$#3o Hfc* *©#»fc£:biarTfcBl2 5 6T*T J^tC, Sfc^fr 

20 ^2 5 3, 2 5 4<Oft.mz)Z&mi3iK&*>\Z'?Z#-\s ! ?9)V2 5 1 

TR = H/ (n • VR) (6) 

Z.mt, -?7>9-W2)V2 5 1 A«X^|6|fcjS^ffi«2 1 0 S©i® 
25 H^tt^ft-TSMfc, Y#fifcn|5jfiiit-*£££*!*-tS. 019 
(a) - (e) fttn = l©i^snT^5. 
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V^Z)V2 5 1 Aa*f*lfcUTV>*fcT#*.*£, BB93«#2 10SC4 3 
-?7,$-V^t> )V2 5 1 AJC^l/TE 1 9 (a) C0^^©fll^2 
5 7 \Z®?TjE&$Lmzffitt&W)iTZ>£t\ZteZ>, ^7^112 
5 9 W\ Y7^-k?^^2 5 1 A iittjSi^lR] 0 SrilSitt 

2 3 0 SttH19 (f) <D&MQmB2 6 9 CjBoTif7^S2 5 9 
fcfcH/Tfflfcf&Krr*. :niaot, #?Xg$2 5 9±©§R#A°* 
-><g«2 6 0A(:tt¥-m2 5 2®|g/hffe^flS7fe$n, 
26 1 A, 2 6 2 A(:^tlfni^t)fgE2 5 3, 2 5 40*8 /Ml 

10 *«K3fcsns. 

j£S»3tj(*7^0ia 1 9 (f) <Dti7XmU2 5 9±0Y#ft 
}:TO^FFii;a^lfIt0iIiME l H12 Ocoffi^ 

2 5 8 A\Z^ktXo\Z, m&&t>#ffl2 6 1 A, 2 6 2AT^It:IT 

15 fcail^ifc, ii2 5 8 B, 2 5 8 Dt^tio frit SET 

*MT^S*7t^fc0 2 1 (a 2) 0ft^2 6 6 At^ti:^ 

20 ifc£itfc&T«, 0 2 1 (al) ©W2 6 3^^7 1:1^2 

#<083fcft#*& i feffi*l2 6 6 BI:jptj:7C&oT, fiH 2 6 6 T^T 

Uj&*Lfra«6>, Hl§l:tt0 2 1 (bl) 0£iB<Z)«/l#2 6 4, XttBI 
25 2 1 (c 1 ) (D%m<DmM2 6 5 fc^f«k5C» flt3feflS« 2 3 0 S 



WO 99/66370 



PCT/JP99/03218 



55 

fomz&m2-®tzt%\Z\t, 02 1 (b) ©M2 6 7A, 2 6 7 BIC 

21 (c) Offii2 6 8 A, 2 6 8 Bl^t £ 3 KIWI'S 1fi«©Pi«BG 

10 l/^^;i/2 5 1 Al^7Xi«2 5 9 if: 014 

1 4S^^IAXf-y2 20£7^-F7:*7 
-FSJffTigRrf , l/-f^2 1 6, 2 2 2Tt-^Sn 

20 siz^zmMLtztf. fe&mft^&Tmi 5\z5k?&?\z, 2^m\z 

fife^fcitfll^SfT 5 21 tfcoJtgT&So ^^^fR]<7)^ 

m ^7b#£k@ 1 4 0Bji!j7*7-r >h 2 1 1 zm^xmwmt&mn 

25 fcfc, ^(7)^3(D^MO^©®7 l fc^^*mi(D^5g<75^$|Tl/9 1 ^ 

; 1/ £ IS it T 5 « £ fC 31 ffl b T <fc V J . 
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ra£ft£^M-f Sfc&K, SJDSUl^zIOW^S (02) X«^DpJE 
20 12 0 5 (0 14) SffiU5t>©ib&iil t -€-©f^bt)fc, 

znzyt^m? (7+->n>, x-i^>x&£:) s^i&bTflaw^© 
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